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(57)Abstract: 

PURPOSE: To improve the characteristic or a high temperature solid 
electrolyte fuel cell (SOFC). 

CONSTITUTION: A power source (S1) different from an SOFC (S2) is used 
to feed the current, which flows in the direction reverse to the direction at 
Jhe time of generaJJngj>ow^ Conseq uently, a flow of the 

oxygen ion moving from a Ni-YSZ fuel electrode to an air electrode through 
a YSZ eiectrojytejfilrn [s.generatedJo^^xidize Ni oxide of Ni-YSZ, and the 
ohmic resistance and the poJan^ation resistance of the SOFC is i reduced. 
Characteristic of the SOFC can be improved under the condition that the 
SOFC \s set in a system. Characteristic of the SOFC deteriorated by the 
long term operation can be restored to prolong the lifetime thereof. 
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* NOTICES * 

i 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The improvement method in a property of the elevated-temperature solid oxide fuel cell characterized by energizing the current 
of the time of power generation, and an opposite direction in adv ance of a power generation start to an dej^ated^temperature solid oxide 
juejjxlij^injyy^^ - 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the improvement method in a property of an elevated-temperature solid oxide fuel cell 
(SOFC), and relates to the improvement method in a property of SOFC which can recover easily and efficiently the cell performance of 
SOFC especially included in the power generation system. 
[0002] 

[Description of the Prior Art] Since_theinit[ai performance of SOFC was usually inferior to the original performance, conventionally, it , 

was that current flows after a~power generation start, and it waited to improve the property gradually and practical use had been presented. 
^TTiuTjlfis'lmawn that the electrode characteristic of SOFC will improve by energization processing. Although first found out about the 
- platinum electrode, as for this phenomenon, the air pole material produced witrfceramic material after that was also found by that there is 

same effect. For example, if is known in laboratory by carrying out energization processing in the time of power generation, and this 
""oTreclioTrusing an external power that a cell property will be improved quickly (the collection of "30th cell debate" drafts 205th page - the 

206th page). In energization processing of this direction, it turns out that the property by the side of an air pole is improved. 

[0003] 

[Problem(s) to be Solved by the Invention] Although improving a cell property by energization processing which uses an external power is 
known about the former and air pole side like ****, the report of the improvement method in a property about a fuel -electrode side is not 
made. 

[0004] By making this invention in view of the above-mentioned conventional actual condition, and improving the property by the side of a 
fuel electrode especially, the electromotive force of SOFC which declined by long-term operation is recovered, and it aims at offering the 
improvement method in a property of SOFC which extends the life sharply. 
[0005] 

[Means for Solving the Problem] Th e improvem entjTieft^ cha racterized by energizingjhe 

cun^n^ft^ ene rgizati xjiV' onl^jbeingjcalj ed hereafter) in advance of a power 

generation start atS OFC usmgjLBflwjrJjjM 
' [0006J Namely, this invention persons are energizing to SOFC at an opposite direction using an external power at the time of power 
generation, as a result of repeating examination about the property improvement of the air pole of SOFC, and a fuel electrode. From the 
case where energization processing of the air pole side is carried out, that the persistence time also improves an air pole side by the 
direction of a ******** 9 therefore energization and improving a fuel-electrode side also found out the possible thing, and an improvement 
of the property by the side of a fuel electrode being aimed at and the effect in this case completed this invention. 

[0007] The method of this invention can establish a suitable external power (this may be SOFC under other operation.), and can carry it out 

easily by impressing suitable time and predetermined voltage to SOFC at a stage auj omati^ 

[0008] ""** " ' " 

[Function] Suitable voltage is impressed to the single cell or stack of SOFC using an external power supply different from this SOFC, and 
the oxygen ion corresponding to energized quantity of electricity passes an electrolyte by passing current compulsorily. Although this 
oxygen ion is supplied out of the gas of atmosphere, it is considered that the oxygen during the crystal of the electrolyte material which 
T touches an electrode material and it becomes a source of supply. 

[0009] When e nergization by such external electrode is performed to th e time of power ge nerat i on^and .an_opposite d i recti on, as shown i n 
drawing 4 . oxvften ion passeslHe electrolvfe"'fiImTiTO^^ l"sTcle7and moves to the air pole film 3 side. By movement 

of this oxygen ion, as shown in drawing 4 , the material of the fuel-electrode film 1, for example, reduction (in drawing 4 , 1A shows 
nickel-YSZ to which Oxidization nickel was returned.) of the oxidization nickel included in the cermet (nickel-YSZ) of nickel (nickel) and 
Tyttria stabilized zirconia (YSZ) and the material of the electrolyte film 2, for example, the partial reduction of YSZ, (in drawing 4 , 2A 
shows the returned portion.) arises. 

[0010] In order that such a phenomenon may cause improvement in the adhesion between each film, and improvement in the 
electrochemical activity of electrode material, the ohmic resistance and the polarization resistance of a SOFC cell are reduced. 
[0011] 

[Example] With reference to a drawing, the example of this invention is explained in detail below. 

[0012] By incorporating the energization processor for operation of this invention method with drawing 1 , and suitable 2 and 3 shows 
automatic or the typical circuit diagram showing the SOFC system constituted so tha t arbitrary, polar ^n^er&izatipn prpces fing^^' jl j^.^ 
performed to a cell by a rt ificjal control at ^ 1 shows drawing 2 and drawing 3 shows the time of ^ 

^energization at thT*(nrne'of power generation 

[0013] In drawing 1 and 2, 1 1 is the electric-load object of SOFC, 12 is an inverter and 13 is an energization processor. SI and S2 are 
stacks which consist of two or more SOFC cells. A 1, A2, A3, A4, Bl, B-2, and B3 and B4 are switches. Moreover, Tl -T12, al -an, bl -bn, 
cl -cn, and dl -dn A terminal is shown. 

[0014] In this example, the stack SI and S2 - which consist of two or more cells are connected in parallel, and it sets at the time of the 
power generation, it is shown in drawing 1 - as -- switches A 1, A2, A3, and A4 - ON namely, - respectively - a terminal T3, Til and 
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T6, and T8 It connects with a side, a switch Bl, B-2, and B3 and B4 OFF -- namely, -- respectively -- a terminal Tl. and T12, T4 and T7 
It connects with the side and the current of each stack SI and S2 -- is fed into the electric-load object 1 1 through an inverter 12. 
[0015] On the other^hand, at the time of energization, as shown in drawing 2 . switches A 1, A2, A3, and A4 turn off. That is, it is a terminal 
T2, T10 and T5, and f?* respccllvely. Tfaonnects with a side, a switch Bl, B-2, and B3 and B4 -- ON -- namely respectively -- a * - 
terminal al, bn, cl, and dn It connects with the side and each stack SI and the direct current from the external power which is not 
illustrated to S2 - are fed through an inverter 12 and the energization processor 13. 

[0016] In addition, the energization processor 13 regulates applied voltage so that the fuel electrode of for example, a single cell - the 
voltage between - ai'r~poIes may be se"t tol-3V while setting up trie poiantyXthe direction of energization) of the resistance welding time and 
the voltage to impress. 

[0017] In this case, they are al -an, bl -bn, cl -cn, and dl -dn about the end-connection child of switches B1-B4, respectively. By choosing 
from inside, it can energize only injhe cell of arbitrary requests. For example, if it is in the connection state shown in drawing 2 , although 
it will be energized by ali cells, it is alerrhinal bl about switch B-2. If it connects, only one cell can be energized about a stack SI. 
[0018] Moreover, it can energize inside using power generation of other stacks, without requiring an external power, especially in [ of a 
stack SI and S2 -- ] energizing only to a specific stack. For example, in energizing to a ^stack S2 by the _ stack JSJ,, as shown in drawing 3 , it 
sets [ switches A 1 and A2 / ON, A3, and A4 ] OFF, B3,Tna^B4't6"ONTo76FF, a switch Bl, and B-2. The direct current generated by the 
stack SI is sent to a stack S3 through an inverter 12 and the energization processor 13 by this, and energization processing is made. In 
addition, it can be chosen with an inverter 12 whether it energizes to a stack by the external electrode or it energizes by other stacks. 
[0019] Thus, if it is the SOFC system shown in drawing 1 -3, even if it can control power generation and energization of SOFC by switch 
operation "easily and is [ system ] under operation, the current of the predetermined direction can be passed in a predetermined time, a 
"predetermined stack, or a cell at a predetermined stage, and recovery of the property can be aimed at. 

""[0020] In addition, what is necessary is just to pass the current of the time of power generation, and this direction to SOFC in the method of 
this invention, when the improvement in a property by the side of the air pole of SOFC is needed. 
[0021] The example of an experiment is given to below and this invention is explained more concretely. 

[0022] In the SOFC system of 2 cell stack incorporating the same energization processor as example of experiment 1 drawing 1 , and 2, 
energization processing of the opposite direction of the usual power generation was performed so that oxygen ion might pass for 1 minute 
and from a fuel-electrode side to an air pole side by armature- voltage control (voltage =2.4V between the anode of a single cell - a 
cathode). 

[0023] Consequently, it is short-circuit current density, without reducing open-circuit voltage 1.35 A/cm2 Shell 1 .75 A/cm2 It could raise 
and it was checked that it is because this reduced the internal resistance (sum of ohmic resistance and a polarization resistance) of each ** 
cell. 

[0024] Continuation power generation of about 700 hours did not change the effect of this energization processing, either, and maintained 
it. The deer was carried out, the improvement rate is about 30%, and the outstanding effect of heightening the output of a stack easily 
between ultrashort times was acquired. 

[0025] Moreov er, this energization processingalso did so the effect of recovering the electromotive force of the cell which declined by 
prolonged operation, ana* it was also checked by the same experiment that the life of SOFC can be prolonged. " " " * "* - 

"[0026]""""'" - ' "* 
[Effect of the Invention] Even if it is in a state [ having included in the power generation system ], according to the improvement method in 
a property of SOFC of this invention, the property of SOFC can be raised easily and efficiently, as explained in full detail above. According 
to the method of this invention, the electromotive force of the SOFC cell which declined by long-term operation can be recovered, the life 
can also be extended sharply, arid the ind ustriaruse fulness is^size very' much/ " ~ ' - - - - 

[Translation done.] 
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